Transcription of the genes encoding the six viral nuclear antigens present in Epstein-Barr virus latently infected lymphocytes can be initiated from one of two promoters (Cp and Wp) mapping near the left end of the viral genome.
These promoters are used in a mutually exclusive manner in clonal cell lines established from either Burkitt lymphoma tumors or in vitro infection of peripheral B lymphocytes. In this paper the role of Cp and Wp during viral latency is investigated. Cp appears to be the promoter normally employed during established latent infection. Analysis of two cell lines that use Wp revealed a deletion spanning Cp in the endogenous viral genomes, suggesting that cell lines exhibiting Wp activity harbor mutated viral genomes with a nonfunctional Cp. However, in contrast to the preferred usage of Cp exhibited by established Epstein-Barr virus-infected cell lines, Wp was shown to be exclusively utilized during the initial stages of viral infection. In addition to Wp activity, Cp usage was apparent by 6 days post-infection. A model is proposed involving B-lymphocyte differentiation-driven promoter switching during the establishment of viral latency.
Epstein-Barr virus (EBV) infection of B lymphocytes predominantly results in a latent infection in which little virus is produced with a concomitant growth transformation of the lymphocytes. Ten viral genes are known to be expressed during latency, six of which are transcribed from a long complex transcriptional unit that spans the lefthand 100 kilobases (kb) of the viral genome (for review, see ref. 1) . The resulting mRNAs all share common 5' exons and contain unique 3' coding exons. Transcription is driven by one of two promoters, Cp or Wp, located near the left end of the viral genome (see Fig. 1 ). Only one of these promoters is active in any given clonal cell line (2) .
In this paper the question of the functional roles of Cp and Wp during viral latency is addressed. We show that (i) when both functional promoters are present on a reporter construct, Cp is preferentially utilized MATERIALS AND METHODS Cells, Transfections, and Chloramphenicol Acetyltransferase (CAT) Assays. X50-7 (3), JY (4), and IB4 (5) are human LCLs transformed with EBV. Jijoye (6) and Clone-13, a subclone of P3HR1 (7) , are EBV-positive Burkitt lymphoma cell lines. B95-8' is a spontaneously productive marmoset LCL containing EBV from a human patient. All cell lines were grown at 370C in RPMI 1640 medium supplemented with 10% (vol/vol) fetal bovine serum. DNA transfection 'and CAT assays were carried out as described (2) .
Plasmid Constructions and Site-Directed Mutagenesis. Sitedirected mutations in' CW1CAT were introduced according to Kunkel (8) GCTGTCTGGCTTAC-3'). Genomic DNA blotting was carried out as described (9) the mutually exclusive Cp activity observed with the endogenous viral genome (Fig. 3) . However, in the Wp-utilizing cell lines the exogenous construct displayed Cp activity (Fig. 3) . This result is in direct contrast to the activity displayed by their endogenous viral genomes and confirms the results obtained with the CAT constructs (see Fig. 2 Wp active cell lines, Southern blots of BamHI-digested genomic DNA from several cell lines were probed with either the entire viral BamHI C fragment or a small fragment containing Cp (Fig. 4) . The DNAs from two Cp-utilizing cell lines (JY and B95-8) and three Wp-utilizing cell lines (Clone-13, IB4, and X50-7) were analyzed. The expected size fragment (9.2 kb) was detected with DNA from Clone-13, B95-8, and JY (although the size of the fragment from JY is slightly smaller), when the entire BamHI C fragment was used as a probe (Fig. 4A ), but DNA from the JB4 and X50-7 cell lines revealed an =3.5-kb deletion in BamHI C (labeled dC). When the same DNAs were probed with a labeled Cp fragment, the deleted BamHI C fragment present in IB4 and X50-7 did not hybridize, whereas the BamHI C fragment in the other cell lines was readily detected (Fig. 4B) . Thus, the deletion appears to encompass the region of Cp. Notably, the deleted BamHI C fragments present in the IB4 and X50-7 genomes are nearly the same size, suggesting that deletion of specific cis-acting elements may be important for the Wp phenotype. It should be noted that we have identified several polymorphisms that distinguish the IB4 and X50-7 DNAs (data not shown), ruling out the possibility that both DNA samples were isolated from only one of these cell lines.
Deletion of Cp Induces Wp Activity in a Cp Active Cell Line. To address the question of whether the deletion sustained in the IB4 and X50-7 genomes is involved in the observed Wp activity exhibited by their endogenous viral genomes, a similar deletion was introduced into the CWY2BG construct by removal of the internal Sac II fragment in BamHI C fragment [CWY2BG(dSacII); see Fig. 2 ]. This creates a 2.8-kb deletion spanning the region of Cp. As shown in To investigate the activity of Wp and Cp during the initial stages of infection, virus was prepared from the Akata cell line (11) by induction with anti-immunoglobulin and used to infect adult peripheral B lymphocytes. Cells were harvested at various time points after infection and RNA was prepared. As shown in Fig. 5 , Wp activity could be detected by 18 hr and the level of activity remained relatively constant over the first 6 days after infection. In contrast, no Cp activity could be detected during the first 3 days after infection. However, by 6 days after infection Cp activity was readily apparent. At this time, both promoters appeared to be transcriptionally active. This may reflect ongoing infection events that result in a mixed population of lymphocytes at different stages of infection. The data indicate that Wp activity precedes Cp activity and may represent a programed progression from the initial stages of infection to established latency. (14) . In contrast, the developmentally regulated expression of the chicken 6-and f-globin genes is mediated by a cis-acting stage-specific element (15 
